The present paper describes a case of hemorrhagic cholecystitis in a patient on maintenance dialysis. The patient presented with right upper quadrant abdominal pain. Computed tomography revealed swelling of the gallbladder, high-and isodensity contents of the gallbladder, and high-density stone in the gallbladder neck. He was hospitalized for suspected acute cholecystitis. After hospitalization, his levels of total bilirubin, aspartate aminotransferase, and alanine aminotransferase increased. T2-weighted magnetic resonance imaging showed lowintensity contents expanded to include a wide area from the common bile duct to the cystic duct and gallbladder neck. Endoscopic retrograde cholangiopancreatography revealed clotting from the duodenal papilla. After cannulation of the bile duct, old blood and pus began to flow from the mammary papilla, and an endoscopic nasobiliary drainage tube was placed. After his liver function had improved, the patient underwent laparoscopic cholecystectomy. His sample revealed that the gallbladder was filled with blood clots and stones. His postoperative course was uneventful and he was discharged on day 19 after the procedure. Although hemorrhagic cholecystitis is rare, it should be considered as a differential diagnosis for patients on dialysis who have acute abdominal symptoms.
Introduction
Uremic bleeding is a well-known clinical condition in patients on dialysis; bleeding from the gallbladder, however, is very rare. Hemorrhagic cholecystitis is a rare disease characterized by hematemesis, upper abdominal pain, and obstructive jaundice [1] . Bleeding from the gallbladder can be caused by iatrogenic factors, inflammation, tumor, or injury [2] . The goal of treatment for hemobilia is to improve hemostasis and flow of bile secretion. For hemobilia due to hemorrhagic cholecystitis, cholecystectomy should also be performed. Here, we report a case of hemorrhagic cholecystitis in a patient on maintenance dialysis.
Case Report
A 79-year-old man who had received maintenance dialysis for type II diabetes-related chronic renal failure for approximately 2 years developed right upper quadrant abdominal pain after lunch and was taken to the hospital, where he received maintenance dialysis by ambulance. He had hypertension and a history of surgery for spinal canal stenosis and was receiving cilostazol as an antiplatelet agent. When he was taken to the hospital by ambulance, his blood test results were as follows: white blood cell count 5,160/mm 3 , hemoglobin 12.1 g/dL, platelet count 166,000/mm 3 , total bilirubin 0.77 mg/dL, aspartate aminotransferase 125 IU/L, alanine aminotransferase 52 IU/L, blood urea nitrogen 70.1 mg/dL, creatinine 7.76 mg/dL, sodium 137 mEq/L, potassium 5.6 mEq/L, chloride 100 mEq/L, calcium 10.2 mg/dL, phosphorus 2.3 mg/dL, albumin 4.2 g/dL, and C-reactive protein 0.02 mg/dL. Negative inflammatory response despite mild liver dysfunction was confirmed. Computed tomography (CT) of the abdomen showed no gallbladder wall thickening or inflammation involving the surrounding tissues. However, swelling of the gallbladder, high-and isodensity contents of the gallbladder appearing as biliary sludge, and high-density stone in the gallbladder neck were observed (Fig. 1a) . He was hospitalized for suspected acute cholecystitis.
Blood tests on the second day of hospitalization revealed that his levels of total bilirubin, aspartate aminotransferase, and alanine aminotransferase had increased to 3.4 mg/dL, 351 IU/L, and 369 IU/L, respectively. Therefore, obstructive jaundice was suspected and magnetic resonance imaging was conducted. T2-weighted imaging showed low-intensity contents expanded to include a wide area from the common bile duct to the cystic duct and gallbladder neck. On magnetic resonance cholangiopancreatography, the common bile duct was not drawn (Fig. 1b) . The patient was suspected of having obliterative cholangitis of the common bile duct due to biliary sludge or hematoma and was transferred to the hospital for intensive treatment.
Physical examination at the time of hospital transfer revealed that the abdomen was flat and soft. The patient showed no sign of peritoneal irritation, though he had mild tenderness. Endoscopic retrograde cholangiopancreatography (ERCP) revealed clotting from the duodenal papilla (Fig. 2a) . After cannulation of the bile duct, old blood and pus began to flow from the mammary papilla. On cholangiography, a defect of the common bile duct was observed ( Fig. 2b ) and the gallbladder and common bile duct seemed to be filled with blood clots. Compression on cholangiography was minimized to prevent exacerbation of bleeding, and an endoscopic nasobiliary drainage (ENBD) tube was placed. The bile was cultured and no bacteria were found. Since bleeding from the ENBD tube persisted, abdominal CT was conducted 2 days after hospitalization, but no clear bleeding source was found. Bleeding improved 3 days after hospitalization. Cholangiography via the ENBD tube showed no calculi or blood clots in the common bile duct. After his liver function had improved, the patient underwent laparoscopic cholecystectomy under general anesthesia 9 days after hospitalization. Clots were found in the lumen of the gallbladder, and subserosal bleeding was observed (Fig. 3) . His sample revealed that the gallbladder was filled with blood clots and stones, and bleeding from partial ulceration of the mucosa was suspected. According to the pathologic findings, there were multiple hemorrhagic erosions on the mucosal side. On the day following the procedure, it was confirmed that there was no abnormality in the bile duct on cholangiography via the ENBD tube, and the tube was removed. Before hospitalization, heparin sodium had been used as an anticoagulant drug in dialysis. Until his condition stabilized following the procedure, nafamostat mesylate was used to prevent rebleeding. His postoperative course was uneventful and he was discharged on day 19 after the procedure. Currently, he is being followed at the hospital where he receives maintenance dialysis.
Discussion
Hemorrhagic complications may occur in patients on dialysis, and uremic bleeding is a well-known clinical condition in such patients. Uremic bleeding is associated with clinical features such as anemia, platelet dysfunction, comorbidities, urotoxia, blood platelet dysfunction, use of antiplatelet agents or anticoagulants, and patient age [3] . Although bleeding associated with chronic renal failure is clinically important, its assessment is difficult because dialysis affects platelet aggregation and coagulation cascade [4] . Causes of hemorrhage of the digestive tract in patients on dialysis include peptic ulcer (20-30%), gastritis (20%), telangiectasia of the stomach, duodenum, jejunum, or large intestine (20-30%), duodenitis, and esophagitis [5] . However, bleeding from the gallbladder is very rare in patients on dialysis. Thus, this is a disease with low recognition that requires more attention for diagnosis.
Hemorrhagic cholecystitis is a rare disease. In 1948, Sandblom [6] first reported bleeding from the hepatobiliary system to the gastrointestinal tract as hemobilia. In 1979, Shah and Clegg [7] described hemobilia caused by cholecystitis as hemorrhagic cholecystitis. The characteristic symptoms of hemobilia include bleeding from the gallbladder, abdominal pain, jaundice, and gastrointestinal bleeding [1] . According to a report of 222 patients by Green et al. in 2001 [2] , bleeding from the gallbladder was caused by iatrogenic factors, inflammation, tumor, injury, and other factors in approximately 65, 13, 7, 6, and 9% of patients, respectively. Cholelithiasis is well related to microbleeding from the gallbladder, and it has been reported that gallstone-related microbleeding accounts for 9% of hemobilia cases [8] . Calculi in the gallbladder may damage the mucosa directly, resulting in damage to the vessel walls [9] . It is also thought that increased pressure in the gallbladder due to acute cholecystitis may damage the gallbladder mucosa, resulting in damaged vessel walls and, ultimately, leading to bleeding [10, 11] .
For the diagnosis of hemorrhagic cholecystitis, it is important to confirm the presence of bleeding and hematoma in the gallbladder in addition to findings of cholecystitis, such as swelling of the gallbladder and wall thickening. On CT, hematoma in the gallbladder is visualized as high-density fluid, while extravasation may be found in the arterial phase with contrast enhancement [12] . There is a report that the signal intensity of hematoma resembles that of skeletal muscle on T1-weighted imaging and is converted into remarkably low intensity on T2-weighted imaging [13] . Bleeding from the papilla of Vater is found in 30% of patients on ERCP [14] . In our patient, biliary sludge was suspected because isodensity contents of the gallbladder were observed on CT. T2-weighted imaging showed low-intensity con-tents expanded from the common bile duct to the cystic duct and gallbladder neck. Thus, common bile duct obstruction due to biliary sludge or hematoma was suspected. Since ERCP revealed clots from the papilla of Vater, it was judged that bleeding from the gallbladder flowed into the common bile duct, causing hematoma and leading to obstructive jaundice.
The goal of treatment for hemobilia is to improve hemostasis and flow of bile secretion. If hemodynamics are stable even after vigorous bleeding, decompression of the bile duct should be considered at first. For mild hemobilia, conservative treatment may be provided by correction of coagulation disorder and transfusion loading. In most cases, endoscopic treatment, radiologic intervention, or surgery is required [15] . ERCP plays an important role in the treatment of hemobilia. At first, flow of bile secretion is improved by removing the hematoma in the biliary tract, which leads to improvement of abdominal pain and jaundice. For hemobilia due to hemorrhagic cholecystitis, cholecystectomy should also be performed. It has been reported that gallstone-related hemobilia has a good prognosis. In our patient, hemodynamics were stable, and thus the pressure of the biliary tract was reduced by ERCP. After his symptoms and blood test results had improved due to decompression of the biliary tract, laparoscopic cholecystectomy was conducted. His sample revealed multiple hemorrhagic erosions on the mucosal side. As the cause of his condition, cholecystolithiasis, anticoagulant therapy in dialysis, and oral administration of antiplatelet agents seemed to be associated compositely.
In conclusion, we treated a patient on maintenance dialysis who developed obstructive jaundice due to hemorrhagic cholecystitis. Since patients on maintenance dialysis have various comorbidities, it may be difficult to grasp the disease condition. In addition, as they typically have a poorer condition than patients who do not receive dialysis, treatment delays may become severe. Although hemorrhagic cholecystitis is rare, it should be considered as a differential diagnosis for patients on dialysis who have acute abdominal symptoms.
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